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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 -12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zhang 
and in further view of Becker. 

Claim 1, 7, 12, Zhang discloses a serial-to-parallel data converter which converts a 
string of serial data to a plurality of parallel data (fig. 1, 21); in-phase/quadrature mapper 
that receives parallel data and determines its I and Q locations (fig. 2, 47, col. 5, lines 
21-40); a plurality of look-up-tables (LUTs) operatively connected to receive and store 
said I and Q locations, wherein the in-phase LUTs are configured U to l N , and 
quadrature LUTs are configured Qi to Q x (abstract, fig. 6B, col. 5, lines 21-40); a 
adders to receive and add I and Q locations stored within LUTs, wherein adders are 
configured Ai to A A n, wherein each I and Q having a particular subscript are added in 
the adder having the same subscript to produce output data comprising IQi to IQiqn (fig. 
6B); registers to collect and store IQi to IQiqn (col. 5, lines 10-46); a digital to analog 
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converter operatively connected to convert said output data comprising IQi to IQiqn to 
analog data (fig. 2, 53). Zhang fails to disclose a quadrature amplitude modulator which 
does not include a multiplier, Becker discloses an architecture for a universal modulator 
which can function in a variety of modes including QAM without the use of multipliers 
(abstract). Zhang teaches a quadrature amplitude modulator which meets all of the 
limitations of the disclosed invention, and further teaches his invention significantly 
reduces the number of multipliers (abstract). Becker teaches a modulator which can 
function in a variety of modes including quadrature amplitude modulation and does not 
disclose the use of any modulators. Because of Zhang's disclosure teaches away from 
the use of multipliers in his modulation technique, claiming an increase in the efficiency 
of the modulation, it would be obvious to one skilled in the art at the time of invention to 
incorporate Becker's modulation technique into Zhang's invention. 

Claims 2, 8, 10, Zhang discloses a serial-to-parallel data converter which converts a 
string of serial data to a plurality of parallel data (fig. 1,21); in-phase/quadrature mapper 
that receives parallel data and determines its I and Q locations (fig. 2, 47, col. 5, lines 
21-40); a plurality of look-up-tables (LUTs) operatively connected to receive and store 
said I and Q locations, wherein the in-phase LUTs are configured U to In, and 
quadrature LUTs are configured Qi to Q x (abstract, fig. 6B, col. 5, lines 21-40); a 
adders to receive and add I and Q locations stored within LUTs, wherein adders are 
configured Ai to Aan, wherein each I and Q having a particular subscript are added in 
the adder having the same subscript to produce output data comprising IQi to IQiqn (fig. 
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6B); registers to collect and store IQi to IQiqn (col. 5, lines 10-46); at least one 
multiplexer to collect from registers the subscript output data comprising only odd 
subscript output data from said output data comprising IQi to IQiqn (fig. 3B); at least one 
multiplexer to collect from said plurality of registers the subscript output data comprising 
only even subscript output data from said output data comprising \Ql\ to IQiqn (fig. 3A); 
and a digital to analog converter operatively connected to convert said odd subscript 
data and said even subscript data to analog data (fig. 2, 53). Zhang fails to disclose a 
quadrature amplitude modulator which does not include a multiplier, Becker discloses 
an architecture for a universal modulator which can function in a variety of modes 
including QAM without the use of multipliers (abstract). Zhang teaches a quadrature 
amplitude modulator which meets all of the limitations of the disclosed invention, and 
further teaches his invention significantly reduces the number of multipliers (abstract). 
Becker teaches a modulator which can function in a variety of modes including 
quadrature amplitude modulation and does not disclose the use of any modulators. 
Because of Zhang's disclosure teaches away from the use of multipliers in his 
modulation technique, claiming an increase in the efficiency of the modulation, it would 
be obvious to one skilled in the art at the time of invention to incorporate Becker's 
modulation technique into Zhang's invention. 

Claims 3, 5, 9, 11, Zhang meets all the limitations of claims 3, 5, 9, and 11, (see above 
paragraphs) except disclosing the exact multiplexer configuration wherein nx2 
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multiplexers are used. At the time the invention was made, it would have been obvious 
to a person of ordinary skill in the art to use various permutations of multiplexers since it 
is well-known in the art that there are multiple ways to translate multiple signals into one 
output. For instance, Zhang could use two 4x2 and two 2x1 multiplexers to substitute for 
one 8x1 multiplexer. In addition, applicant has not disclosed that nx2 multiplexers 
provides an advantage, is used for a particular purpose, or solves a stated problem. 
One of ordinary skill in the art, furthermore, would have expected Applicant's invention 
to perform equally well with one 8x1 multiplexer because it would reduce FPGA 
programming complexity. Therefore, it would have been obvious to one of ordinary skill 
in this art to modify Zhang to obtain the invention as specified in claims 3, 5, 9, and 11. 

Claim 4, Zhang discloses a plurality of look-up-tables (LUTs) operatively connected to 
receive and store said I and Q locations, wherein the in-phase LUTs are configured h to 
In, and quadrature LUTs are configured Qi to Qx (abstract, fig. 6B, col. 5, lines 21-40); 

> 

a adders to receive and add I and Q locations stored within LUTs, wherein adders are 
configured to A A n, wherein each I and Q having a particular subscript are added in 
the adder having the same subscript to produce output data comprising IQi to IQiqn (fig. 
6B); registers to collect and store IQi to IQiqn (col. 5, lines 10-46); at least one 
multiplexer to collect from registers the subscript output data comprising only odd 
subscript output data from said output data comprising IQi to IQiqn (fig. 3B); at least one 
multiplexer to collect from said plurality of registers the subscript output data comprising 
only even subscript output data from said output data comprising IQi to IQiqn (fig. 3A); 
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and a digital to analog converter operatively connected to convert said odd subscript 
data and said even subscript data to analog data (fig. 2, 53). Zhang fails to disclose a 
quadrature amplitude modulator which does not include a multiplier, Becker discloses 
an architecture for a universal modulator which can function in a variety of modes 
including QAM without the use of multipliers (abstract). Zhang teaches a quadrature 
amplitude modulator which meets all of the limitations of the disclosed invention, and 
further teaches his invention significantly reduces the number of multipliers (abstract). 
Becker teaches a modulator which can function in a variety of modes including 
quadrature amplitude modulation and does not disclose the use of any modulators. 
Because of Zhang's disclosure teaches away from the use of multipliers in his 
modulation technique, claiming an increase in the efficiency of the modulation, it would 
be obvious to one skilled in the art at the time of invention to incorporate Becker's 
modulation technique into Zhang's invention. 

Claim 6, Zhang discloses a plurality of look-up-tables (LUTs) operatively connected to 
receive and store said I and Q locations, wherein the in-phase LUTs are configured \^ to 
l N , and quadrature LUTs are configured Qi to Q x (abstract, fig. 6B, col. 5, lines 21-40); 
a adders to receive and add I and Q locations stored within LUTs, wherein adders are 
configured Ai to A A n, wherein each I and Q having a particular subscript are added in 
the adder having the same subscript to produce output data comprising IQi to IQiqn (fig. 
6B); registers to collect and store IQi to IQiqn (col. 5, lines 10-46); a digital to analog 
converter operatively connected to convert said odd subscript data and said even 
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subscript data to analog data (fig. 2, 53). Zhang fails to disclose a quadrature amplitude 
modulator which does not include a multiplier, Becker discloses an architecture for a 
universal modulator which can function in a variety of modes including QAM without the 
use of multipliers (abstract). Zhang teaches a quadrature amplitude modulator which 
meets all of the limitations of the disclosed invention, and further teaches his invention 
significantly reduces the number of multipliers (abstract). Becker teaches a modulator 
which can function in a variety of modes including quadrature amplitude modulation and 
does not disclose the use of any modulators. Because of Zhang's disclosure teaches 
away from the use of multipliers in his modulation technique, claiming an increase in the 
efficiency of the modulation, it would be obvious to one skilled in the art at the time of 
invention to incorporate Becker's modulation technique into Zhang's invention. 



Conclusion 



3. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Erin M. File whose telephone number is (571)272-6040. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on (571)272-3056. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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